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Abstract 
 
The content and quality of proteins are genetically determined characters. Individual complex of soybean proteins 
determines the economic values of the species. In order to identify the particularities of plant response to humic 
compounds,  the  polypeptide  spectrum  of  soybean  proteins  extracted  from  seeds  of  two  varieties  with  different 
drought resistant was analysed. The comparative analysis of protein spectra of extracted proteins from beans of the 
control plants highlighted the presence of common polypeptides to both studied sorts, and the presence of specific 
polypeptides  for  each  genotype  with  a  varying  amount  share  appreciated  through  colorant  intensity  and  band 
dimension. Protein spectra included polypeptide bands with molecular mass comprised between 106 and 20 kDa. 
Notable  qualitative  differences  between  polypeptide  pattern  of  genotype  with  medium  resistance  to  drought 
(Horboveanca) and those resistant (S4-04) were detected at the polypeptide level with  Mr 104, 60, 43 kDa, present 
in resistant genotype and absent in medium resistant. Under our previous research was established that treatment of 
seeds  with  humic  compound  (LG)  significantly  increase  productivity  of  soybean  plants  growing  under  field 
conditions, which determined substantial changes in the protein content and enhance grain biomass.  From the 
reported  data  we  conclude  that  the  chemical  compounds  such  as  humic  compounds  may  influence  production 
potential of soybean and resulted substantial changes in the protein complex of the plant. 
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INTRODUCTION  
 
Soybean  (Glycine  max  L.)  is  an  important 
source  of  protein  for  human  and  animal 
nutrition. The quantity of soy protein in the 
environment  can  vary  from  38-42  %  [14]. 
Soybean proteins can be distinguished by the 
structure  and  function,  amino  acids 
composition,  the  content  of  nitrogen,  sulfur, 
phosphorus  and  molecular  weight  of  the 
components  [2,20,21],  being  composed 
especially  in  globulin  and  insignificant 
quantity of albumin. The content and quality 
of  proteins  are  genetically  determined 
characters.  Individual  complex  of  soybean 
proteins  determines  the  economic  values  of 
the species.  
Representing one variable strongly influenced 
by environmental conditions, genetic potential 
of plants could be improved with the help of 
some  physiologically  active  substances 
[6,17,18,22,23]. The data from  the literature 
relates  about  the  possibility  of  using  such 
humic  compounds  in  the  process  of  plant 
growing  for  the  purpose  of  resistance 
modulation and to increase their productivity. 
Mechanism  of  action  and  role  of  these 
compounds  in  plants  is  diverse  and 
incompletely elucidated [14]. 
 
MATERIALS AND METHODS  
 
In  order  to  emphasize  the  response  reaction 
and  particularities  detection  of  soybean 
protein  spectrum,  it  was  analyzed  the 
polypeptide pattern of extracted protein from 
beans of two species with different resistances 
to drought and treated with humate solution 
(LG) in a concentration of 0.5 and 0.1 % and 
grown under field conditions. In the study was 
used genotypes Horboveanca – with medium 
resistance  and  S4-04  –  resistant  to  drought. 
Extraction of total soluble protein was carried 
out  in  Tris-HCl  buffer  solution,  6.25  mM Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  
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pH=6.8. Protein precipitates were dissolved in 
Tris-HCl buffer solution (pH=6.8), contained 
SDS  –  4.25  %,  sucrose  about  20  %,  β  – 
mercaptoetanol – 6% and bromophenol blue – 
0.004  %.  Protein  electrophoresis  was 
performed in the system of Laemmli tampons, 
in  the  polyacrylamide  vertical  plates  with 
1mm  thickness,  under  denaturing  conditions 
and  post  electrophoresis  operations  were 
carried out according to the standard method 
[8]. 
For  the  determination  of  relative  molecular 
mass of separated polypeptide fractions were 
used protein markers with known molecular 
weight:  carbonic  anhydrase  –  29  kDa, 
ovalbumin – 45 kDa, bovine serum albumin – 
67 kDa and phosphorylase B – 97.4 kDa.  
 
RESULTS AND DISCUSSIONS 
 
The  main  protein  reserve  in  soybeans  are 
represented by glycine (globulin 11 S) and β-
conglycine  (globulin  7  S)  that  representing 
approximately 70 % of total protein deposited 
in  beans  [7].  Glycine  is  composed  by  acid 
subunits with molecular weight approximately 
45 and 38 kDa and base subunits with the Mr 
22  kDa,  and  β-conglycine  is  composed  by 
major subunits α, α and β, subunits with 76, 
72 şi 48 kDa [19]. 
The comparative analysis of protein spectra of 
extracted proteins  from  beans of the control 
plants  highlighted  the  presence  of  common 
polypeptides  to  both  studied  sorts,  and  the 
presence  of  specific  polypeptides  for  each 
genotype  with  a  varying  amount  share 
appreciated  through  colorant  intensity  and 
band  dimension.  Protein  spectra  included 
polypeptide  bands  with  molecular  mass 
comprised between 106 and 20 kDa (Fig.1). 
SDS-electrophoresis revealed the presence of 
some  polypeptides  with  high  content  in 
electrophoresis gel (Mr 88, 79, 73, 53, 41, 35, 
32, 29 kDa) common to analyzed genotypes, 
the maximum intensity which is attested in the 
three bands corresponding to the polypeptide 
with Mr 79, 73, 35 kDa. Major quantitative 
differences  between  polypeptides  spectra  of 
the  witnesses  were  confirmed,  especially,  at 
the  level  bands  which  corresponding  to 
polypeptide with molecular mass ≈ 88, 32–29 
şi  20  kDa,  Mr  88  and  29  kDa  polypeptide 
with  a  more  pronounced  expression  in  the 
resistant sorts and polypeptide with the Mr 45, 
35, 32 and 20 kDa – genotype which has an 
medium resistance.  
Notable  qualitative  differences  between 
polypeptide pattern of genotype with medium 
resistance to drought (Horboveanca) and those 
resistant  (S4-04)  were  detected  at  the 
polypeptide  level  with  the  Mr  104,  60,  43 
kDa, present in resistant genotype and absent 
in medium resistant.  
The  relevant  differences  between  control 
variants and studied genotype were found in 
the bands  with  the Mr  88 kDa, 79 kDa, 73 
kDa, 53 kDa, 32 kDa, 29 kDa, 20 kDa, from 
that polypeptides with the Mr 88, 79, 73, 53 
and 29 kDa have more intense expression of 
resistant  genotype  S4-04  compared  to  the 
medium resistant - Horboveanca. Biosynthesis 
intensification of proteins with the Mr 29 and 
70 kD was attested to the action of different 
types  of  stress  –  heat,  salt  and  oxidative, 
changes in protein metabolism constitutes an 
adaptation  type  at  the  molecular  level 
[24,25,26,27].  It  is  know  that  polypeptide 
with the Mr 29 kDa plays a key role in plant 
reaction  to  stress  and  the  Mr  70  -73  kDa 
polypeptide  represent  heat  shock  proteins 
being codified by the gene HSP70 [11,28].   
A significant number of data shows that stress 
proteins have an important role in the cellular 
protection and in rapid reestablishment of an 
initial cellular metabolism after removing of 
stress  action  [1,3,4,9,10,11,16].  From  those 
observed  we mention the presence of larger 
quantities  of  polypeptides  with  the  Mr  104, 
88, 60, 43, 29, 26 kDa at resistant sort and the 
absence  or  presence  in  small  quantities  of 
them  with  the  medium  resistant  sort  to 
drought which demonstrates that drought may 
be  caused  by  synthesis  capacity  of  stress 
proteins by genotype under normal conditions 
of cultivation, resistant sort to drought being 
characterized  by  more  emphasized  protein 
polymorphysm.  The  result  obtained  are  in 
compliance with the some authors data which 
mention  that  resistant  sorts  to  hyperthermia 
synthesize  a  greater  amount  of  PST  in Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  
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chloroplasts  and  mithocondria  [5]  or 
demonstrate a greater variety of polypeptide 
composition under heat stress [26]. 
In previous research conducted by us on the 
some parameters with the determinant role in 
the biological potential manifestation of plants 
was established that treatment of seeds with 
0.5  %  solutions  LG  significantly  increase 
productivity of soybean plants growing under 
field  conditions,  determining  substantial 
changes  in  the  protein  content  and  enhance 
grain  biomass  about  13-14  %.  For  these 
reasons,  presents  interest  changes  produced 
by  substance  administration  in  this 
concentration. 
 
 
Fig. 1. Electroforeograme of extracted soluble proteins from soybeans subjected to treatment with humic substances 
(LG) 
 
The polypeptide patterns of treated sorts with 
humic nature substances (LG) demonstrated a 
general  spectrum  of  protein  bands  with  a 
similar molecular weights diapason of witness 
variants.  
However,  treatment  of  seeds  before  seeding 
with  the  humate  determined  diverse 
quantitative  and  qualitative  changes  in  the 
protein  extracted  content  from  harvested 
beans.  
The  treatment  with  LG  resulted  in  band 
expression with the Mr 106 kDa, polypeptide 
color intensification with the Mr 20 kDa and 
also reduction of band content with the Mr 29 
kDa in the case of Horboveanca sorts. S4-04 
sorts  responded  to  treatment  by  intensifying 
bands with the Mr 79, 73, 53 and 35 kDa and 
through reduction content of the band with the 
Mr 22 kDa. The 41 kDa, 22 kDa and 32 kDa 
polypeptides  were  expressed  as  medium 
resistant sorts while for better resistant sorts 
were  expressed  polypeptide  with  the  Mr  28 
kDa and polypeptide with the Mr 26 kDa.  
According  to  the  data  from  the  literature, 
polypeptide with the Mr 26 kDa correspond to 
the  osmotine  and  represents  a  responsible 
protein  for  adaptation  of  plants  to  osmotic 
stress, and the 22 kDa bands corresponds to 
class IV for proteins responsible for adaption 
to  heat  shock,  codified  by  HSP22  gene 
[10,11].  
This  protein results  from  the precursor  with 
the Mr 26 kDa, from which as a result of post-
translational  modifications  is  removed 
polypeptide with the Mr 4 kDa, and resulting 
PST with the Mr 22 kDa [12]. Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  
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CONCLUSIONS 
 
From the reported data we conclude that the 
chemical  compounds  such  as  humic  nature 
may  influence  production  potential  of 
soybean,  determining  substantial  changes  in 
the protein complex of the plant. Response to 
chemical treatment is determined by genetic 
character  of  the  sorts.  Under  optimal 
conditions of cultivation for the resistant sorts 
is  characteristic  the  presence  of  a  varied 
number of stress proteins in harvested seeds.  
 
REFERENCES 
 
[1]Altschuler,  M.,  Moscarenhas,  J.P.  ,  1982,    Heat 
shock protein and effects of heat shock in plants //Plant 
Mol. Biol. Intern. J. fundam. Research  and gen. eng. 
Vol. 1(2):103-115 
[2]Bîlteanu, Gh. Fitotehnie, 1998, Cereale şi 
leguminoase pentru boabe. Bucureşti. Vol.1, pp. 537 
[3]Bray, E. A., 1993, Molecular responses to weather 
deficit //Plant. Physiol. Vol. 103,pp. 1035-1040 
[4]Coca,  M.,  Almoguera,  C.,  Jordano,  J.,  1994, 
Expression  of  sunflower  low-molecular-weight  heat-
shock  proteins  during  embryogenesis  and  persistence 
after germination. Localization and possible functional 
implications //Plant Mol. Biol. Vol. 25, pp. 479-492 
[5]Daws,  C.A.,  Heckathorn,  S.A.,  1998,  The 
methionine-rich  low-molecular-weight  chloroplast 
heat-shock  protein:  evolutionary  conservation  and 
accumulation in relation to termotolerance //Am.J. Bot. 
Vol. 85, pp. 175-183 
[6]Dencescu,  S.,  Popa,  Gh.,  Preoteasa,  C.,  1980, 
Rezultate experimentale în ameliorarea soiei //Analele 
ICCPT. L.            pp. 177-185. 
[7]Derbyshire, E., Wright,  D. J., Boulter,  D.,1976, 
Legumin and vicilin, storage proteins of legume seeds 
// Phytochemistry. Vol. 15, pp. 3–24. 
[8]Duca,  M.,  Savca,  E.,  Port,  A.,  2001,  Fiziologie 
vegetală.  Tehnici  speciale  de    laborator,  Chişinău, 
USM, 173 p. 
[9]Farrant,  J.  M.,  Pammenter,  N.  W.,  Berjak,  P., 
Farnsworth, E. J., Vertucci,  C. W.,1996, Presence of 
dehidrin-  like  proteins  and  levels  of  abscisic  acid  in 
recalcitrant (desecation sensitive) seeds may be related 
to habitat  // Seed S CI. Res. Vol. 6, pp. 175-182.  
[10]http://web.expasy.org/tagident/ 
[11]http://www.uniprot.org/uniprot/?query=glycine+m
ax+&sort=score 
[12]Kloppstech,  K.  et  al.,  1985,  Synthesis,  transport 
and localization of  nuclear coded 22 kDa heat-shock 
protein  in  cloroplast  membranes  of  peas  and 
Chlamidomonas reinhardi // EMBO J. Vol. 4(8):1901-
1909 
[13]Macias, F.A. et al. , 2004,  Allelopathy: chemistry 
and  mode  of  action  of  allelochemicals.  CRC  Press. 
LLC. 372 p. 
[14]Manavalan,  L.P.,  Guttikonda,  S.K.,  Tran,  L.S., 
Nguyen,  H.T.,  2009,  Physiological  and  molecular 
approaches to improve drought resistance in soybean 
//Plant & Cell Physiology. Vol. 50 (7):1260-1276 
[15]Melenciuc,  M.  ,  2009,  Autoreglarea  statusului 
hidric  al  plantelor  isohidrice  (Zea  mays  L.)  şi 
anisohidrice (Sorghum bicolor  L. Moench) în condiţii 
de  insuficienţă  de  umiditate.  Bul.  Acad.  de  Ştiinţe  a 
Moldovei. Ştiinţele vieţii. No. 3,pp. 59-67 
[16]Minton, K. W., Karmin, P., Hahn, G. M., Minton, 
A.  P.,  1982,  Nospecific  stabilization  of  stress-
susceptibile  proteins  by  stress-resistance  proteins: 
model  for  biological  role  heat  proteins  //  Proc.  Nat. 
Acad. Sci. USA. Vol. 79(22): 7107-7124.  
[17]Ren  Sen  Zeng,  Azim  U.  Mallik,  Shi  Ming  Luo, 
2008,  Allelopathy  in  Sustainable  Agriculture  and 
Forestry. Springer Science-Business Media. 411 p 
[18]Rice, E., 1984,  Allelopathy, 2
nd Edition, Academic 
Press: Orlando, Florida. 422 p 
[19]Shuttuck-Edidens,  D.M., Beachy,  R.N.,  1985,  
Degradation of conglycinin in early stages of soybean 
embryogenesis // Plant Physiol. Vol. 78, pp. 895–898 
[20]Siminel,  V.,  2004,    Ameliorarea  specială  a 
plantelor. Chişinău. 801 p 
[21]Starodub, V., Gheorghiev N. , 2008,  Fitotehnie. 
Chişinău. 543 p  
[22]Ştef￢rţă,  A.  et  al.,  2007,  Efectul  unor  galaţi  şi 
salicilaţi  asupra  relaţiilor  statusului  apei  plantelor  de 
Zea  mays  L.  //Bul.  Acad.  de  Ştiinţe  a  Moldovei. 
Ştiinţele vieţii. No. 1, pp. 46-53 
[23]Weir,  T.  L.,  Park,  S.,  Vivanco,  J.  M.,  2004, 
Biochemical  and  physiological  mechanisms  mediated 
by allelochemicals //Curr. Opin. Plant Biol. Vol. 7,pp. 
472–479 
[24]Aleksandrov, V. Ja., Kisljuk, I. M.,1994,  Reakcija 
kletok  na  teplovoj  šok:  fiziologičeskij  aspekt 
//Citologija. Vol. 36(1):5-59 
[25]Vojnikov,  V.  K.,  Ivanova, 
G.G.,1988,Fiziologičeskij stress i reguljacija aktivnosti 
genoma kletok ￨ukariotov        //Uspehi sovremennoj 
biologii. Vol.105,V (1):3-14. 
[26]Korotaeva, N.E., Antipina, A.I., Grabel’nyh, O.I., 
Varakina,  N.N.,  Borovskij,  G.B.,  Vojnikov,  V.K., 
2001,  Mitohondrial’nye  nizkomolekuljarnye  belki 
teplovogo  šoka  i  ustojčivost’  mitohondrij  zlakov  k 
gipertermii // Fiziologija rastenij. Vol.48(6)S:917-922 
[27]Margulis, B. A., Gužova, I. V., 2000, Belki stressa 
v ￨ukariotičeskoj kletke //Citologija. 42(4)S:323-342 
[28]Nagradova,  N.K.,  1996.  Vnutrikletočnaja 
reguljacija  formirovanija  nativnoj  i  prostranstvennoj 
struktury belkov //Sorovskij Obrazovatel’nyj Žurnal. № 
7. S, pp.10-18 